• Coronary flow measurements in the intact animal and in man have been based principally on the amount of the coronary sinus drainage. Two assumptions are involved in the use of the coronary sinus drainage as an index of total and of left ventricular coronary flow: (1) The coronary sinus flow is a fixed percentage of total coronary flow, and (2) it represents all or a constant portion of the venous drainage of the left ventricle. Determination of the oxygen consumption of the left ventricle also has been based on the same assumptions, the calculation being the product of coronary sinus flow and the difference in oxygen content between arterial and coronary sinus blood.
• Coronary flow measurements in the intact animal and in man have been based principally on the amount of the coronary sinus drainage. Two assumptions are involved in the use of the coronary sinus drainage as an index of total and of left ventricular coronary flow: (1) The coronary sinus flow is a fixed percentage of total coronary flow, and (2) it represents all or a constant portion of the venous drainage of the left ventricle. Determination of the oxygen consumption of the left ventricle also has been based on the same assumptions, the calculation being the product of coronary sinus flow and the difference in oxygen content between arterial and coronary sinus blood.
While there is some evidence favoring these assumptions, there is still doubt as to their absolute validity. The present report is primarily concerned with an examination of the assumption that the coronary sinus represents a fixed percentage of the total coronary flow, although many of the observations bear on the second assumption as well. These assumptions were tested with a modified coronary flow preparation currently in use in this department. 1 Appropriate alterations were made to permit analysis of the partition of total coronary drainage between the coronary sinus and the extracoronary sinus pathways. The coronary flow partition between these two beds From the Cardiovascular Institute, Michael Reese Hospital and Medical Center, Chicago, Illinois.
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Methods
Mongrel dogs, 15 to 20 Kg., were anesthetized with intravenous sodium pentobarbital (30 mg./ Kg.). The chest was opened in the fourth or fifth intercostal space and the animal placed on positive pressure respiration, 95 per cent O 2 and 5 per cent CO 2 . The dogs were heparinized (15 mg./Kg.), and a modified "coronary flow" preparation was established ( fig. 1 ). The left pulmonary artery was cannulated proximally and distally. The proximal cannula drained the right ventricle; the distal one was used to perfuse the left lung from a reservoir by means of a Maisch pump. A cannula in the distal part of the right pulmonary artery was also connected to the pump to perfuse the right lung. The pump was adjusted to set the arterial blood pressure near its preoperative level and was used to control and maintain the amount of cardiac input.
The coronary sinus was then cannulated via the right atrial appendage. A Morawitz type glass cannula 2 without the balloon tip was devised for the coronary sinus measurements. The cannula was tied in place by a ligature passed around the outside of the coronary 7 sinus and secured around the cannula lip at the level of the coronary ostium. The coronary sinus blood drained into an auxiliary reservoir. In this way, the only blood entering the right ventricle was that draining the coronary tree other than via the coronary 7 sinus, the so-called extra-coronary-sinus blood flow. It consisted mainly of the blood from the anterior cardiac and thebesian veins (except for the 10 per cent or less draining into the left heart 3 ). In this manner, the partition of coronary flow into coronary sinus and extra-coronary-sinus channels was established.
The vena cavae were eatheterized in order to deflect the systemic venous return from the right atrium to the main reservoir. To accomplish this deflection, the vena cavae were tied between the heart and the catheters, and the azygos vein Circulation Research, Volume XI, October 1962 was ligated after the cut pericardium was repaired.
Arterial blood pressure was controlled by a balloon catheter in the thoracic aorta. Heart rate was varied by an artificial pacemaker attached to the junction of the right atrium and ventricle 4 and monitored in lead II of the electrocardiogram.
The left ventricle ordinarily had an approximately normal after-load, while the right ventricle was hypodynamic, receiving onty the extraeoronary-sinus blood and being continuously kept as empty as possible by siphonage, which in turn kept the mean pressure in the right ventricle close to zero.
Both coronary sinus and extra-coronar\ T -sinus flows were observed at fixed intervals, and at the same time, arterial, coronary sinus, and extracoronary-sinus blood samples were taken and systemic blood pressure and heart rate recorded. Oxygen content was routinely measured spectrophotometrieally 5 and cheeked from time to time by the Van Slyke manometrie method. Experiments which showed arterial O 2 content below 16 vol. per cent were discarded.
At autopsy, it was demonstrated that the coronary sinus eannula was in place and securely tied, did not kink the sinus channel, and drained all of the branches visible (in a good light) entering the coronary sinus near the ostium. Experiments in which the cannulation and ligation of the coronary sinus were unsatisfactory were discarded.
In some experiments, the work of the right ventricle, which otherwise was hypodynamie, was brought into the normal range or above it by introducing a thin, slack, latex balloon attached to a catheter into the right ventricle via one arm of a wide-bore (1 cm.) Y tube placed in the main pulmonary artery. Pressure from the balloon cavity was recorded with a strain gauge by means of this catheter. The second arm of the Y tube was used as a siphon to drain the cavity of the right heart outside the balloon of extra-coronary-sinus blood flowing into it. The balloon was filled with known amounts of fluid to make the right ventricle either normally dynamic (mean intracavity pressure above 0 and up to 25 mm. Hg) or hyperdynamic (mean pressure above 25 mm. Hg). The small elastic compression contributed by the balloon itself, as determined by inflation of the balloon outside the heart, in no instance exceeded 10 mm. Hg. This was subtracted from the pressure recorded in the balloon during the experiment in order to obtain the compression contributed by the right ventricular wall. After completing the experiment in three of the animals, the coronary tree was injected according to a slightly modified Schle-
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ECS-FLOW
FIGURE 1
A schematic representation of the hypodynamic right ventricular preparation. ESC is the extracoronary-sinus and CS the coronary sinus drainage connected to a special eannula in the coronary sinus; S.V.C. and I.V.G. are the superior and inferior vena cavae; RL and LL are right and left lungs; RA and LA a>re right and left atria; RV and LV are right and left ventricles; PA is the main pulmonary artery; CA indicates the coronary artery ostia. Discussed in text. singer technique. 0 The distribution of dye found was similar to that previously obtained in this department in normal hearts. 7
Results
In this study, the effects of several kinds of procedures were analyzed: (1) The right ventricle was permitted to operate in a hypodynamic fashion while the balloon in the thoracic aorta was inflated in alternate periods. (2) The right ventricle was changed from a hypodynamic to a normally dynamic and hyperdynamic state, both in the presence and absence of aortic balloon inflation. (3) With the right ventricle dynamic, the heart was accelerated with the electric pacemaker in alternate periods. In this same series, Z-epinephrine was injected (4 /xg./min. over a period of three to four minutes in two dogs and 1,000 /xg. in less than one minute in another dog; the animals weighed from 16 to 19 Kg.) into the tubing leading to the lungs. Spontaneous tachycardia which developed in two dogs was also analyzed.
In all, 18 dogs were used, with multiple procedures carried out in some of them. The effect of changing left ventricular effort was studied in 13 (nine with a hypodynamic and four with a dynamic right ventricle) ; the alteration of right ventricular effort in four; the effect of Z-epinephrine in three; and the effect of induced heart rate changes in five. Spontaneous tachycardia occurred in two dogs. The results are summarized in tables 1 to 6.
CORONARY FLOW (CF)
Increasing the effort of the right ventricle by inflating the balloon in its cavity led to an augmentation of total coronary flow (table 3), but the change was not statistically significant. Except for the lack of significance, this observation agrees with the results of Gregg et al. 8 in a preparation measuring total coronary inflow. Increasing the effort of the right ventricle also led to an increase in coronary sinus (CS) drainage flow (table 3), but again this was not statistically significant. Such an increase has been shown previously by Gregg et al., 8 Geller et al., 9 and in this department. 10 A more significant increase in the drainage by the extra-coronary-sinus channels (ECS) was also evident (table 3), with the difference between the hyper-and hypodynamic right ventricles being significant.
Increasing the aortic blood pressure (BP) caused total coronary flow (CF) to increase significantly (tables 1 and 2). This increase was associated with an increase in both the CS and ECS flows (tables 1 and 2), the changes being statistically significant.
When total CF and the CS and ECS flows of each of the individual experiments were PARTITION Or CORONARY FLOW
FIGURE 2
The effect of induced heart rate increase on the relationship of total coronary (A), CS (B), and ECS (C) floivs to the HB'BP index in nine sets of observations in five dogs. The right ventricle in each of these animals was dynamic. Coupled observations of the relationships before and after the increase in heart rate are shown by the individual solid lines. The mean aortic pressure remained fairly constant within ±5 mm. Hg. The dashed lines represent the mean slope of all the observations. Discussed in text.
plotted in relation to the effort index, heart rate times blood pressure (HR • BP), a good correlation was found to exist in the hypodynamic right heart experiments, as was shown for total coronary flow in previous departmental studies. 1 ' n Apparently, then, not only total but the two fractions of coronary flow measured are related to the heart rate-blood pressure index of the induced left ventricular effort.
The effect of changes in heart rate on total CF were similar to the observations of Laurent et al. 4 that total CF increases as the heart rate increases (table 4) . HR acceleration also augments the CS and ECS flows significantly (table 4). The dependency of total CF and the CS and ECS flows upon the HR • BP index was confirmed ( fig. 2 ).
In spontaneous tachycardia, an increase in total CF and in CS and ECS flow accompanied the change in heart rate (table 5). The above changes were not so dramatic as those induced by the exhibition of Z-epinephrine in which the classic effect 12 occurred, namely, a large increase in total CF, of which A graph representing the influence of spontaneous tachycardia and exhibition of l-epinephrine on the percentage of total coronary flow drained by the coronary sinus. In each column, the box shows the standard deviation from the mean, the horizontal line within it represents the mean value, and the vertical line joins the maximum and minimum values noted. Discussed in text.
the CS component increase was much larger than the ECS (table 6) . While no plot of the individual observations against the ITR • BP index was made, it is apparent from the means shown in table 5 that the 
ECS flow I I R -B P ' t h e H R -B P ' a i K l t h e I I R -B P
ratios were much different after /-epinephrine from those before, as we have shown previously for total CF. 12 From the foregoing data, it was possible to compute the percentage distribution of total coronary drainage between the CS and ECS. This distribution was found to be variable. In a single dog, the CS flow varied from 52 to 70 per cent of the total CF. The range of CS flow observed in all the animals was from 49 to 74 per cent of the total CF, while the range for ECS was from 26 to 51 per cent of the total. The scatter is far too wide to represent experimental errors in measurement. On the other hand, the means of all observations in a given animal and over the whole study were fairly consistent in showing that approximately 60 per cent of total CF is drained by the coronary sinus. This mean is in accordance with the report of Anrep. 13 The following maneuvers, of those studied, had noticeable effects on the partition pattern: (1) augmentation of aortic resistance when the right ventricle is dynamic; (2) induction of heart rate changes either spontaneously or by external pacemaker ( fig. 3 ); (3) exhibition of Z-epinephrine ( fig. 3 ). In the latter case, the CS flow fraction shifted from 59.3 ± 6 per cent of total CF to 70.9 ± 3 per cent.
The validity of the coronary sinus method of measuring coronary floiv: The reliability of coronary sinus outflow as an index to left ventricular coronary perfusion depends on the constancy of the coronary sinus flow to total coronary flow. While overall the coronary sinus was found to drain 60 per cent of total coronary flow, noticeable deviations were encountered in all experiments, most marked during spontaneous tachycardia and i-epinephrine exhibition. These latter effects are significant since it is now established that in the conscious, closed-chest dog 14 and in man, most of the cardiac adjustments to stress are met primarily by increases in the lieart rate and by inotropic stimulation involving eatecholamines.
Anrep 13 was among the early workers who concluded that the coronary sinus represented a fixed percentage of the total venous outflow in the heart-lung preparation. There have been other studies since then, however, showing even greater variations than those found by us. Thus, Katz et al. 10> 15 showed that there was an even wider variability of the percentage of total coronary inflow drained by the coronary sinus under the conditions of their experiments. Similarly, the studies of Wearn 16 in man do not warrant the idea of a fixed flow portion going to the coronary sinus. Geller et al. 9 .0J *Each value given is a mean value of the number of observations listed with the standard deviation, t indicates a significant change with respect to the data given in first column only; t indicates a significant change with respect to both the first and second columns, each significant at p = <0.05; § indicates that the value zero is asumed.
For abbreviations, refer to footnotes of tables 1 and 2.
gers, 17 on the basis of their observations, have challenged the validity of using the coronary sinus in the assessment of total coronary flow. There are limits, therefore, to the use of coronary sinus drainage as an index of total coronary flow when the performance of the heart deviates more and more from the normal or when the heart is diseased.
. . , " coronary sinus flow This variability of the ---; -3total coronary now ratio raises the question of the reliability of coronary sinus flow as an index of left ventricular coronary perfusion. The reliability depends on the assumption that there is either no contribution of blood from the right ventricular coronary perfusion to the coronary sinus or that the contribution from this source is fixed. Also, this assumption requires that none of the blood entering the left coronary artery perfuses the right ventricle, or that a fixed and predictable amount is shunted to its perfusion. Obviously, either of these assumptions requires that a complex mixing from the two sides of the coronary arterial tree occur in an unvarying fashion.
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Since the early work of Anrep, 13 it has been held that the coronary sinus venous blood received contributions from both main coronary trunks, although the amount coming from the left side constitutes the largest portion. Thus, Anrep demonstrated that the left circumflex contributed 70 per cent of its flow to the coronary sinus, the left descendens 64 per cent, and the right coronary about 37 per cent of its flow. Katz et al., 13 however, found considerable variability in the venous drainage from these three coronary arteries under the conditions of their experiments. With the advent of cardiac catheterization and the use of the coronary sinus as an index of the left ventricular coronary flow, studies were conducted which showed that 73 to 89 per cent of the left coronary artery inflow 18 was drained by the coronary sinus. A more recent analysis showed a still greater range, 71 to 92 per cent, with the range in 82 per cent of the cases falling between 76 and 87 per cent. 19 When a right heart bypass was added, the variation of the percentage of the left coronary artery inflow drained 3.8 ± 0.8 *Each value given is a mean value of the number of experiments listed with the standard deviation, t indicates a significant change (p = <0.05) with respect to the control.
via the coronary sinus was increased further. 19 It must be clearly recognized that left and right coronary artery inflows are not synonymous with left and right ventricular coronary perfusions. Some data obtained in the present experiments bear on this point since our studies dealt with the relation of the partition of coronary drainage to variations in the performance of each of the two ventricles. Increasing the effort of the right ventricle results primarily in an increase in extra-coronary-sinus drainage without affecting coronary sinus drainage. Apparently, the coronary vessels from the right ventricle, under the conditions of our experiments, contributed little to the coronary sinus drainage. On the other hand, increase of the left ventricular effort resulted in an increase in both coronary sinus flow and extra-coronary-sinus flow, more or less proportional on the whole.
Several factors may explain the wide deviations from the mean of 60 per cent of total coronary flow drained via the coronary sinus. Anatomical studies have documented the important territorial overlap between the two main coronary arteries. 20 This is the case in the area of the interventricular septum, both anteriorly and posteriorly.
The application to man of data from the dog is an extrapolation. For instance, while the coronary arterial circulation in dogs shows left arterial inflow dominance in 50 per cent of cases, in the human heart, right predominance prevails in about 40 per cent of the eases, with left predominance in 20 per cent and a balanced ratio between the two in 34 per cent. 20 The data obtained in the healthy heart may not apply to the diseased heart. For example, there is evidence of the presence of collateral channels in the myocardium. 6 ' 21~23 These communications, which may be used only to a limited extent in the normal heart, appear to proliferate and become functionally significant in abnormal hearts. 3 ' "• 22~20 This effect, obviously, could alter the coronary drainage pattern of such hearts.
While no better method than the coronary sinus catheterization has yet been developed as an index of coronary flow in the intact Circulation Research, Volume XI, October 1962 dog (without extensive surgery) or in man, it should be borne in mind that there are inadequacies in its use. These depend on the variability of the coronary distribution on both the arterial and venous sides.
OXYGEN CONSUMPTION (O2C) OF THE HEART
In previous experiments, 27 O 2 C has been calculated as the product of CP and the arteriovenous O2 difference across the total coronary bed. If the venous O 2 of the CS and ECS drainage channels differs considerably, as the work of Moe and Visscher 28 suggests, this difference would introduce another source of error when using the coronary sinus method as an index of total myocardial or left ventricular oxygen consumption. This possible source of error was examined in the present experiments.
A. The CS and ECS Venous O2 Level and A-V O2 Difference
Arterial Oo content in these preparations varied little in a given experiment (the hypoxemic preparations having been discarded), by no more than 2.5 vol. per cent during Circuiatior. Research, Volume XI, October 1902 any experiment on any one dog. The changes in coronary venous Oo, of necessity, varied proportionately but in an inverse fashion with the arteriovenous oxygen difference. Consequently, the discussion will be confined to the level of Oo in the two venous drainage pathways. The actual data are given as means in tables 1 to 6.
The CS O a content differed markedly from that in the ECS channels both for individual sets of determinations and for mean values (tables 1 to 6). By and large, CS O 2 was lower than ECS O 2 , indicating a greater extraction in the former. However, there were exceptions.
Venous Oo content rose in both drainage channels when aortic pressure was elevated (tables 1 and 2). Changes in the effort of the right ventricle were without effect ( The relation between the mean pressure in the right ventricle (MVP) and the total cardiac oxygen consumption (0 2 0) per stroke (A), that measured by the coronary sinus (S), and that •measured by the extra-coronary-sinus channels (C). Each point represents a separate observation. Discussed in text.
B. Variations of O 2 C
In these experiments, O2C was calculated for each of the two venous drainage beds, CS and ECS, by multiplying the flow from each bed by the A-V 0 2 difference existing in each. The mean CS 0 2 C and ECS 0 2 C found under different circumstances are given in tables 1 to 6.
Increasing right ventricular effort caused a small increase of ECS 0 2 C and CS 0 2 C, but only the latter was significant (table 3) . This increase is also suggested in a different way in figure 4 where the average 0 2 C per stroke is plotted against mean right ventricular pressure. The relation of total cardiac oxygen consumption to the cardiac effort index HB'BP is shown in three separate regressions. Figure 5 shows this effect in still another way. It represents the regression of total 0 2 C on HR • BP for the three states of the right ventricle analyzed: the hypodynamic, dynamic, and hyperdynamic. It shows that the regression line shifted upward toward a greater total 0 2 C when the right ventricle effort increased. This shift indicates one of the defects of an effort index, like the HR • BP index we have employed 1 ' n which is based on the performance of the left ventricle, namely, that it overlooks the small influence of a changing performance of the right heart. At the same time, there is evidence in figure 5 of an increase in slope of the regression line as the right ventricle becomes lryperdynamic.
Increasing left ventricular effort by elevating systemic arterial blood pressure has a more noticeable effect than increase in effort of the right. With the right ventricle hypodynamic (table 1) , only the CS 0 2 C showed a significant rise when the left ventricular effort was increased, ECS being unchanged.
This was also the case when the right ventricle was dynamic (table 2) .
When all of the data obtained in the experiments with a hypodynamic right ventricle were plotted as a scattergram against HE. • BP, the observed total O 2 C data showed a different correlation from that of O2C calculated by multiplying CS O 2 C by 5/3 ( fig.  6 ). A similar deduction was derived in the experiments dealing with the dynamic right ventricle.
CS and ECS O 2 C increased significantly with an induced increase in heart rate (table  4) , and hence, so did total O 2 C. This increase also occurred when spontaneous tachycardia developed (table 5). Exhibition of Z-epinephrine also raised the CS O 2 C and ECS O 2 C (and total O 2 C) in a striking fashion (table  6) .
C. Validity of the Coronary Sinus Method of Measuring Myocardial Oxygen Consumption
In line with the arguments regarding mixing of coronary blood flow discussed above, it is difficult to ascribe the resultant cardiac oxygen consumption data computed from the coronary sinus and extra-coronary-sinus drainage channels as representing, respectively, the distinct and independent influence of the left and right ventricles. This difficulty is shown by the fact that while there is a correlation between oxygen consumption computed from the coronary sinus drainage and the effort index, H R ' B P , applicable to the left ventricle, an increase in the effort of the left ventricle also resulted in a small but measurable increase in oxygen consumption computed from the extra-coronary-sinus drainage channels. That the variability in the partition of the calculated oxygen consumption is greater than that of coronary flow between the two drainage channel systems is due to the greater variability between the two systems in the amount of oxygen extraction. Because of this variability, the oxygen consumption computed from the coronary sinus cannot adequately represent the total oxygen consumption of the heart or, for that matter, that of the left ventricle (see The graph shows the difference between calculated and observed individual values of total cardiac O S G in 18 dogs with hypodynamic right ventricles plotted against the HR'BP index. In these animals, the systemic arterial pressure was varied. The calculated total cardiac 0 2 C xvas obtained by multiplying the individual CS O e C by 5/3. Discussed in text.
above). This statement is particularly true when heart rate changes or when Z-epinephrine is exhibited and would apply also under abnormal conditions of the heart for the reasons given above. While no better method than the coronary sinus catheterization has yet been developed to compute the oxygen metabolism of the left ventricle in the closed-chest animal (without extensive surgery) or in man, it should be kept in mind that this method is not completely reliable in assessing the oxygen consumed by the whole heart or by the left ventricle. The results obtained with the coronary sinus technique, on the basis of our experiments, appear to be fairly consistent for such induced hemodynamic changes as increased right ventricular effort, somewhat less adequate for elevation of aortic blood pressure, and much less satisfactory when heart rate changes or when inotropic agents like Z-epinephrine are exhibited.
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D. Mechanical Efficiency of the Preparation
There was opportunity in these experiments to calculate the external work of the left ventricle under the different conditions as the product of stroke output and mean aortic blood pressure and, by comparing it with total OoC, to calculate the (external work) mechanical efficiency of the left ventricle. In the various circumstances analyzed in tables 1 to 6, the mean left ventricular external work varied from 31.4 ± 2.7 to 106.4 ± 0.0 Kg.-M., which is of the order previously found by us. 29 Furthermore, the mechanical efficiency was low, varying in different circumstances, as means of experiments, from 5.5 ± 1.9 to 12.9 ± 7.0 per cent. This result is also of the order previously found by us 29 and suggests again that the heart has a low mechanical efficiency for its external work.
Summary
The open-chest anesthetized dog was prepared to permit the partition of coronary outflow into the coronary sinus and the extracoronary sinus venous channels. The effects of increased resistance-load of the left ventricle, of augmented effort of the right ventricle, and of induced acceleration of the heart rate were analyzed. Tn several animals, the effect of Z-epinephrinp exhibition was also determined. The effect of spontaneous tachycardia which developed in two dogs was also analyzed. A balloon inserted into the right ventricular cavity was used to augment its effort under isovolumic conditions.
Overall, the coronary sinus was found to drain approximately 60 per cent of the total coronary flow. Notable deviations from this mean were encountered in all experiments. The most marked occurred during spontaneous tachycardia and Z-epinephrine exhibition, Significant changes also were observed when heart rate changes were induced. Increasing right ventricular effort had no apparent effect on the amount of blood drained via the coronary sinus. Augmenting left ventricular effort increased both coronary sinus and extra-coronary-sinus drainage more or less proportionately on the whole.
Myocardial oxygen consumption was measured as the sum of the oxygen consumption calculated from the coronary sinus and from the extra-coronary-sinus channels. In each case, this measurement was the product of flow in the drainage system and the arteriovenous oxygen difference found in that system. The venous oxygen content in the two drainage systems differed significantly and altered to varying degrees when conditions changed. Augmentation of left ventricular effort primarily increased the oxygen usage measured from the coronary sinus, while increased effort of the right ventricle primarily augmented that measured from the extra-coronary-sinus channels.
These observations lend support to the hypothesis that the coronary sinus represents blood draining primarily from the left ventricle and the extra-coronary-sinus channels primarily that from the right ventricle. However, the extra-coronary-sinus channels also drain the left ventricle, and the percentage distribution between them and the coronary sinus can vary significantly as far as cardiac oxygen consumption is concerned, especially when i-epinephrine is exhibited or when the heart changes its rate spontaneously or with an artificial pacemaker.
It is concluded that while the coronary sinus eatheterization method is the best available to compute the oxygen usage of the left ventricle in the closed-chest animal or in man, it has limits of accuracy as a completely reliable method for assessing the oxygen consumed by the whole heart or the left ventricle. This limitation applies especially (1) during stress when the heart speeds up, (2) 
Book Reviews
Rheumatic Heart Disease, Jacques B. Wallach and Edgar F. Borgatta, in collaboration with Alfred A. Angrist. Springfield, Illinois, Charles C Thomas, 1962, 174 pages, illustrated. $7.50. The analysis of 509 autopsied cases with rheumatic heart disease is contained in this report. The presentation includes tabular material examining the effects of age, sex, color, and time period on the location and severity of valvular disease, complicating lesions, and cause of death. The development of either heart failure or bacterial endocarditis accounted for 65 per cent of the deaths. Embolism was the cause of death in 19 per cent, which is lower than 48 per cent reported by another group. The pathological data contained in this book will prove to be useful to many cardiologists.
A Guide to Cardiology, J. C. Leonard and E. G.
Galea. Baltimore, Williams & TVilkins Co., 1961. 267 pages, illustrated. $6.50.
The emphasis throughout this book has been placed on clinical features, diagnosis, and treatment of the commoner diseases of the heart. The principles and clinical relevance of eleetrocardiography are discussed, and a brief outline is given of some of the newer diagnostic methods. "No references are given because these may readily be found in any of the more comprehensive texts."
The authors have accomplished their purpose of writing their book primarily for undergraduate students, house physicians, and general practitioners. It might be helpful for American readers to append a list of synonyms for the drugs identified by British names. It would also be helpful to add a range of average doses for the various drugs to eliminate the necessity of consulting a more comprehensive text book in cardiology.
